The gene for leader peptidase, termed lep, was mapped to the region between purl and nadB at min 54 to 55 on the Escherichia coli chromosome. Mapping involved (i) cloning the gene into the plasmid pBR322, (ii) transforming the plasmid into a polA strain where it cannot replicate autonomously, (iii) selecting by ampicillin resistance the rare cell in which the plasmid had recombined into the chromosome, and (iv) mapping the chromosomal site of drug resistance (and thus plasmid integration) by Hfr matings and P1 transduction. The map position was confirmed by an assay of the enzyme content of cells bearing an F' factor which covered that region of the chromosome.
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Many membrane and secreted proteins are made as precursors with a leader (signal) sequence at their amino terminus. This leader is endoproteolytically removed by leader peptidase during, or shortly after, the precursor protein inserts across the membrane. We have exploited the ability of the Escherichia coli leader peptidase to cleave M13 procoat, the precursor form of membrane-bound M13 virus coat protein, in order to purify and study this enzyme (8) (9) (10) .
The gene that encodes leader peptidase, termed lep, has been identified in the Clarke and Carbon collection of cloned E. coli DNA fragments (2) . The leader peptidase gene was subsequently subcloned into pBR322 (3). The resulting plasmid, pTD101, contains 4.4 kilobases (kb) of E. coli-derived DNA, of which about 1 kb encodes the leader peptidase gene.
Since no mutants with leader peptidase were available, the following approach was used to identify the map position of this gene on the E. coli chromosome. Polymerase I, the product of the polA gene, is required for the replication of ColE1-derived plasmid DNA in transformed cells (5) . In polA cells, where the plasmid cannot replicate, plasmid-borne genes only persist as a result of recombination at sites of homology between the plasmid and the host chromosome (9) . In the case of pTD101, single recombination events between the plasmid and host DNA produced ampicillin-resistant colonies. The ampicillin resistance was then treated as a closely 
(BW360).
The tetracycline-resistant transductants were scored for polA by testing their inability to grow in the Hfr (see Fig. 1 ) CGSC KL16
Hfr (see Fig. 1 Assay of leader peptidase in cell extracts. A single colony of either strain X'121 or KL709 was placed in 5 ml of M9 medium supplemented with the appropriate nutrients necessary for growth and incubated at 37°C. At an optical density of 0.05 at 600 nm, 1 ml of cells from each culture was chilled, collected by centrifugation, and suspended in 150 1d of 10 mM Tris-hydrochloride (pH 8.1)-10 mM EDTA-1% Triton X-100. Cells were disrupted by brief sonication at OC, and various amdints of the resulting cell lysate were assayed for leader peptidase by post-translational conversion of procoat to coat (10) .
RESULTS
When polA cells are transformed by ColElderived plasmids, the plasmid DNA can enter the cell but cannot replicate. However, single recombination events can occur between areas of homology on the plasmid and the E. coli chromosome. In the case of plasmid pTD101, which contains the leader peptidase gene (lep), the result is a new strain which contains two copies of the leader peptidase gene and is ampicillin resistant. The ampicillin gene that has become integrated into the chromosome is now adjacent to the leader peptidase gene and can be used as a convenient selectable marker. Figure 1 The location of the ampicillin and leader peptidase genes was further confirmed by a mating between strain PS4701 (KL16 polA Amp') and a multiply auxotrophic F-recipient. Of the selectable markers tested between his (44 min) and gly (54 min), the gly+ recombinants had the greatest number which also scored as Ampr. These results indicated that the leader peptidase gene is in the vicinity of gly.
To further localize the leader peptidase gene, its linkage to markers near min 55 was determined by P1 cotransduction of Amp'. A Pl vir lysate of either PS4701 or PS428 (a different polA-strain into which pTD142, a plasmid containing the leader peptidase gene but less periment presented in Fig. 2 confirms this prediction. Crude extracts from cells harboring F'142 had approximately twice the leader peptidase specific activity compared to cells without the F factor when tested for their ability to catalyze the cleavage of M13 procoat to coat protein.
As a second, independent confirmation of our mapping, P1 was grown on mutagenized cells and used to transduce nadB cells to prototrophy. Replica plating allowed the isolation of 16 colonies which were temperature sensitive for growth from 17,000 nadB+ prototrophs. Of these, 13 were temperature sensitive in nadB. Whereas none of the other three strains was temperature sensitive in leader peptidase, one of them was rescued for growth at 420 by pLC7-47 (2), the plasmid which bears the leader peptidase structural gene (3). Thus, the gene which was mutated to temperature sensitivity is within 15 kb of the lep gene, as this is the size of the cloned DNA in pLC7-47, and is cotransduced with nadB. This provides yet another line of evidence that lep maps at the indicated position on the E. coli chromosome. 
